This paper examines the effect of ownership structure on bank risk-taking and performance in emerging economies using India as a case study. We use generalised method of moments (GMM) estimation technique to analyse an unbalanced panel dataset covering 217 bank-year observations from 2008 to 2011. Overall, our study results suggest that government ownership is positively associated with default risk, and negatively related to bank profitability. Interestingly, we find foreign ownership having a positive effect on default risk, and a negative effect on profitability among the listed commercial banks. The effect of ownership concentration on bank risk-taking and profitability appears to be statistically insignificant. This study is likely to have implications for policymakers in undertaking regulatory reforms relating to ownership, risk management and banking sector stability.
Introduction
The financial crisis of 2007-08 highlighted a number of weaknesses in corporate governance (CG) and risk management practices of banks in both developed and emerging economies. Claessens and Yurtoglu (2013) observe that effective corporate governance practices in emerging and developing economies are critical to improve investors' confidence and to enhance financial sector development. In particular, ownership structure is an effective mechanism in reducing the agency problems in developing economies, as their legal infrastructure is weak to protect the rights of the investors (Berger et al., 2005) .
Recognizing the significance of corporate governance, a number of recent studies (for example, Forssbaeck, 2011; Chen and Chen, 2012) address the influence of ownership on bank risk-taking.
However, most studies appear to be either global or Europe-specific, with a little focus on emerging economies 2 . As Agoraki et al. (2011) argue, the empirical results obtained from developed countries may not apply to the transition or emerging economies, primarily because of quantitative and qualitative differences in regulatory efforts and institutional settings. Moreover, Laeven and Levine (2009) observe that the same regulation has different effects on bank risktaking, depending on the comparative power of shareholders within each bank's corporate governance structure. To the best of our knowledge, no studies to date consider how ownership influences both risk-taking behaviour and performance of a bank in an emerging economy setting. Given the endogenous nature of relationships among ownership, risk and performance (see Laeven and Levine, 2009) , it is also important to investigate how ownership influences bank 4 performance both directly and indirectly (through risk-taking). In addition, very few studies use advanced regression framework such as Generalized Method of Moments (GMM) in explaining these complex relationships 3 .
This paper aims at examining the influence of ownership on risk-taking and performance of banks in India. We use an unbalanced panel dataset covering 217 observations from 55 commercial banks in India over a period of 4 years (2008) (2009) (2010) (2011) . We use generalized method of moments (GMM) estimation technique to provide empirical assessments of the following research questions from the perspective of an emerging economy:
(i) Does ownership concentration have an effect on the risk-taking behaviour of a bank?
(ii) How are government and foreign ownerships associated with bank risk-taking?
(iii) How do ownership concentration, government and foreign ownerships influence bank profitability?
The key motivations of this study are as follows: Firstly, the political, economic and regulatory institutions of emerging economies are different from those in developed economies. Therefore, the theories or evidence based on developed economies may not be applicable to an emerging economy such as India. Secondly, given a dearth of country-specific study, it would be interesting to examine whether empirical evidence from a single emerging economy complements numerous cross-country studies in this area. Finally, this study is among the first to examine how ownership structure influences both bank risk-taking and performance in an 5 emerging economy setting. Thirdly, we consider the study period (2008) (2009) (2010) (2011) to be important, since it captures bank level data during the financial crisis and post-crisis period. This is particularly important, given that Indian banking sector appeared to have less affected by the financial crisis. Finally, banking reform initiatives started taking place in India in the 1990s in order to promote banking sector stability and to enhance banking efficiency and productivity.
Among others measures, diversification of state-ownership of banks (through privatisation and stock exchange listing) and liberalisation of foreign bank entry were undertaken (see Das and Ghosh, 2009 ). This study is likely to have implications for the policymakers in relation to the success of the banking reforms initiatives.
This paper is structured as follows: Following this introduction, the next section reviews related theoretical and empirical literature, followed by empirical specifications and data. Section four provides estimation results and analysis, and section five concludes the paper.
Literature review

Ownership and risk-taking behaviour
Agency theory suggests that ownership structure influences risk-taking behaviour of a firm, even though there is no consensus on the sign of this relationship. Laeven and Levine (2009) and Saunders et al., (1990) support the prediction of the agency theory in that large shareholders with greater cash-flow rights have stronger incentives to increase risk than non-shareholding managers and debt holders. Haw et al., (2010) also find that concentrated control exhibits greater 6 return volatility and higher insolvency risk of a bank in East Asia and Western Europe. On the contrary, Iannotta et al., (2007) find that ownership concentration is associated with better loan quality, lower asset risk and lower insolvency risk. In a global study, Shehzad et al., (2010) also find that ownership concentration reduces bank risk at lower levels of shareholder protection rights and supervisory control.
The empirical evidence on the relationship between different types of ownership and bank risk appears to be mixed. Shliefer and Vishny (1997) observe that government ownership of banks might be justified from the perspective of social welfare arguments and the need to address monopoly power, externalities and distributional concerns. Otchere (2005) also argues that government ownership in the financial sector is beneficial in countries with underdeveloped institutions. However, Haw et al., (2010) find that state control is subject to greater agency conflicts in countries with weak legal and regulatory institutions. Accordingly, Cornett et al., (2010) and Angkinand and Wihlborg (2010) find government-owned banks having greater credit risks in Eastern Europe and Asia. Berger et al., (2005) also find similar evidence. Iannotta et al., (2007) find that public sector banks in the European countries have poorer loan quality and higher insolvency risk. Moreover, Chou and Lin (2011) find that higher government ownership is associated with higher overdue loans and lower capital adequacy ratio among Taiwanese banks.
Foreign shareholders face liabilities of foreignness (LOF) 4 , which includes additional operating costs in overseas markets, and the difficulties in adopting host country norms and practices (see 7 Kobeissi and Sun, 2010) . The additional costs related to LOF can cause foreign banks to have poor performance and greater risks. For example, Leye and Micco (2007) find foreign banks having higher risks than domestic banks in Latin American countries. Angkinand and Wihlborg (2010) find that foreign ownership increases default risk in countries with low explicit deposit insurance coverage. However, 'global advantage hypothesis' suggests that foreign banks might benefit from more advanced technologies, highly skilled labour force, better risk management, superior information and greater transparency (Lensink et al.,2008; Angkinand and Wihlborg, 2010) . This can help foreign banks to exploit bank-specific advantages and overcome the LOF in less competitive host countries (Kobeissi and Sun, 2010) . Boubakri et al., (2005) and Patibandla (2006) argue that foreign ownership reduces agency costs of a bank. Accordingly, Agoraki et al., (2011) and Chou and Lin (2011) find that foreign ownership is inversely associated with bank risk-taking in emerging economies. Barry et al., (2011) posit that banking institutions encourage relatively conservative risk taking strategies in their subsidiaries, possibly because of reputation concerns. They find that higher stakes of banking institutions in publicly held banks are associated with lower credit and default risks. In addition, institutional investors impose the riskiest strategies when they hold higher stakes in privately owned banks. In contrast, Chou and Lin (2011) argue that institutional investors are in a better position to absorb and process information and to monitor and discipline managers' risk-taking behaviour. 8
Ownership, risk-taking and performance
Agency theory suggests that higher cash-flow ownership of controlling shareholders reduce agency costs and improve firm performance (La Porta et al., 2002) . However, Haw et al., (2010) argue that agency problems can be severer in the banking sector, partly because of concentrated shareholding, which would lead to connected lending and relationship banking. A large number of studies address the influence of the types of ownership on bank performance. Among others, Shliefer and Vishny (1997) argue that government ownership brings inefficiency because of the conflicts between social objectives and political interests, bureaucracy and corruptions, and interest group politics. Accordingly, Micco et al., (2007) find that state-owned banks are less profitable and less cost efficient than private and/or foreign owned banks in developing economies. Related studies (e.g. Chen and Liao, 2011; Lin and Zhang, 2009 ) also find similar evidence in the context of emerging economies.
As discussed above, 'global advantage hypothesis' suggests that foreign ownership improves bank performance. Taboada (2011) argues that foreign banks improve capital allocation efficiency by mitigating the agency problems associated with government or concentrated shareholding. Accordingly, many studies (for example, Micco et al., 2007) observe that foreign banks outperform domestic banks in terms of profitability, cost efficiency and competitiveness in developing and emerging economies. However, in support of the hypothesis of 'liabilities of foreignness' (as discussed above), Das and Ghosh (2009) find that average profit efficiency of state-owned banks is much higher than private and foreign banks in India. In a global study, 9 Lensink et al., (2008) also find that foreign ownership has a negative effect on bank efficiency, and this evidence is more pronounced in countries with poor institutional quality.
According to Modern Portfolio Theory (MPT), as proposed by Harry Markowitz, an efficient investment portfolio of risky assets attempts to maximise expected return for a given level risk, or equivalently minimise risk for a given level of expected return (Bodie et al., 2014: 222) . This theory also assumes that rational (risk-averse) investors would prefer less risky investment for a certain amount of return, and that they will require higher returns to pursue risky investment opportunities. Therefore, this theory assumes a positive relationship between risk-taking and expected return. The MPT might also relevant in the context of banking, where banks try to pursue a risky investment portfolio in order to maximise expected return 5 . However, based on the experience of the recent financial crisis, one can argue that risky investment strategies might result in lower actual return or performance of a bank.
Considering significance of risk-return relationship, several studies addresses the relationship between risk taking and bank performance. For example, Das and Ghosh (2009) find that higher credit risk and greater portfolio risk have inverse effects on profit efficiency among Indian banks. According to 'bad management hypothesis' (see Fiordelisi et al. 2011) , poor credit monitoring and inefficient control of operating expenses and reputational problems tend to cause higher costs and increased risk of a bank, leading to a decline in bank performance. Accordingly, they find an inverse relationship between risk-taking and profit efficiency in European banks.
and Omran (2011) find that bank capitalization and credit risk have positive effects on banks' net interest margin, cost efficiency and profitability in the Middle East and North Africa (MENA) countries.
Data and empirical specifications
We use an unbalanced panel dataset covering 55 commercial banks in India for a period of four years (2008) (2009) (2010) (2011) , thereby creating a total of 217 bank-year observations. We obtain ownership, 
...(1)
In measuring the risk-taking behaviour of a bank, we use two of the widely used measures of bank risk-taking such default and credit risks 6 . The default risk is measured through Z-score, whereas credit risk is measured by the ratio of non-performing loans to total loans. The Z-score is defined as Z = (ROA+EA)/σROA, where ROA is the return on assets and EA is the ratio of equity to assets. In order to calculate σROA, we follow among others Agoraki et al., (2011) in using the ROA data for four years starting from yeart-3 to yeart. Angkinand and Wihlborg (2010) argue that a Z-score is an appropriate proxy for a bank's overall risk, since it captures both asset side risk and equity capital buffer.
Our aim is to measure the impact of ownership, which is an important element of corporate governance 7 . Accordingly, we use two ownership variables such as the concentration of ownership (e.g. percentage of shareholding of the largest shareholder) and the types of ownership (e.g. government and foreign ownerships). Among others, Iannotta et al., (2007) and Shehzad et al. (2010) use ownership concentration, and Barry et al., (2011) use various types of ownership as important determinants of bank risk-taking. Table 1 provides a detailed description of these variables, along with other control variables.
***Insert Table 1 about here***
We follow related literature in using a number of control variables that capture both assets and liabilities of a bank's balance sheet. From the perspective of liability (e.g., the capital structure of a bank) we follow most of the related literature in using a bank's capitalisation as measured by the ratio of equity to total assets. From the asset side of the balance sheet, we use bank size (measured by the natural logarithm of total assets), liquidity (ratio of liquid assets to total assets), financial intermediation (loans to deposit ratio), bank lending (ratio of net lending to total assets) 12 and average asset growth of a bank. In order to control for the time effects, we also use year dummy variables in every specification. Iannotta et al., (2007) argue that large banks can reduce risk and improve performance though lower cost of funding, more diversified asset portfolio and greater economies of scale. Das and Ghosh (2009) observe that higher liquid assets indicate poor cash management and lower interest income, leading to a decline in bank profitability. They also mention that higher loan ratio implies a rise in risk-weighted assets, even though this can increase the interest income and profitability of a bank. Naceur and Omran (2011) argue that higher loan to asset ratio increases a bank's exposure to bad loans, which in turn leads to lower profitability. Das and Ghosh (2009) further argue that asset growth is likely to be a result of an over-extension of credit by banks, leading to higher profitability.
Whilst debt finance provides a firm with tax-shield benefits, it increases financial risk of a firm due to the cost of financial distress. According to the static trade-off theory, a firm attempts to balance between the tax benefit of debt and expected bankruptcy costs in order to determine an optimal capital structure (Melicher and Norton, 2007: 426-427) . This theory also argues that an increase in debt beyond the optimal level of capital structure would bring additional financial risks, leading to higher cost of capital and lower valuation of a firm. In other words, an increase in equity finance can reduce the financial risk of a firm, although it involves agency costs of equity. Due to the unique nature of a bank's capital structure, most of the bank-related studies use capitalisation as the banks' capital structure. For example, Fiordelisi et al., (2011) argue that better capitalised banks have less moral hazard incentive for managers, leading to greater efficiency. Brissimis et al., (2008) and Manlagñit (2011) argue that higher equity capital acts as a safety net against portfolio losses and provides risk management incentives to safeguard equity, 13 which in turn reduces bank risk and enhances bank performance. Angkinand and Wihlborg (2010) argue that increased equity reduces risk-taking incentives of bank shareholders and managers.
In order to examine the effect of ownership on bank profitability (e.g. the third research question), we estimate the following equation, where return on assets (ROA) and return on assets (ROE) are used as alternative measures of profitability 8 : 
.(2)
We use all ownership as well as control variables and time dummies that are included in Eq.
(1).
A number of recent studies (such as Agoraki et al., 2011; Forssbaeck, 2011 ) address concerns about potential endogeneity among ownership, risk-taking and performance. In order to resolve this problem, we use Z-ratio (default risk) as an endogenous variables in the specification of ROE, whilst npl2tl (credit risk) is used as an endogenous variables in the specification of ROA.
We also estimate Eq.(2) without using these risk variables. We replace capitalisation with leverage (debt-equity ratio) in all specifications of profitability, because of potential multicollinearity problem between capitalisation and risk variables. Forssbaeck (2011) argues 8 When Eq.(2) is estimated using Z-score as an endogeneous variable, we use ROE as the dependent variable, since Z is largely based on ROA and hence, it is inappropriate to regress ROA against Z. Otherwise, we use ROA as the dependent variable. We are thankful to one of the anonymous reviewers for identifying this methodological problem.
14 that the effects of corporate governance variables are likely to be conditioned by the leverage of a bank.
We use two-step generalized method of moments (GMM) panel estimator with heteroskedasticity-robust standard errors introduced by Hansen (1982) . Baum et al., (2003) suggest that GMM makes use of the orthogonality conditions to produce consistent and efficient estimates in the presence of heteroskedasticity of unknown form. In order to address endogeneity, we follow among others, Forssbaeck (2011) in using heteroskedasticity-robust version of Hausman test for every specification. This has led us to identify capitalisation, and size as potentially endogenous variables in the specifications of Z-score and npl2tl. We use lags of these endogenous variables, along with listed_dummy as instruments. As mentioned above, we also use Z-ratio or npl2tl as potentially endogenous variables in the specifications of profitability. We use lags of these endogenous variables, along with the (first)lag values for all of the independent and control variables and listed_dummy as their instruments. The validity of the instruments is tested (test of overidentifying restrictions) using Hansen J statistic. The Hansen J statistics of all specifications indicate that we cannot reject the null hypothesis of overidentifying restrictions. This suggests that the instruments are valid, since they are appropriately uncorrelated with the disturbance process.
Empirical results and analysis
This section reveals descriptive statistics and regression results, together with an analysis of the findings.
15 ***Insert Table 2 about here*** Table 2 shows mean values and standard deviations of the dependent, explanatory and control variables. It is shown that government and foreign shareholders own around 24% and 22%
Descriptive statistics
shares in of the sample banks, respectively. The table also shows a higher concentration of ownership in Indian commercial banks, with the largest shareholder owning around 57% shares. Table 3 shows correlations among ownership, risk and other financial variables. It is evident that government ownership has a positive association, whereas foreign ownership has a negative association with the default risk. The table further shows that both default and credit risk variables are inversely related to bank profitability. ***Insert Table 3 about here*** Table 4 shows GMM regression results with z-score (default risk) and npl2tl (credit risk) as dependent variables. Columns 1 through 3 of the Table show that government ownership has a positive association with default risk, and that this relationship holds for the sub-samples of listed and domestic banks. Interestingly, foreign ownership shows positive association with default risk, and this result holds for the sub-sample of listed commercial banks. However, the effect of ownership concentration on default risk appears to be statistically insignificant.
The regression results
16
Columns 4 through 6 of Table 4 show that government ownership has a positive association with credit risk of a bank, even though it becomes insignificant for the sub-samples. In addition, most of the ownership variables are statistically insignificant in the specifications of credit risk. ***Insert Table 4 about here*** Table 5 shows GMM regression results of Eq. Table 5 about here***
Robustness tests
We perform a number of robustness tests. First, we estimate Eq. (1) for both risk variables by using the first (lag) values of the endogenous and all independent variables as instruments. The results (not reported) show no significant qualitative differences with the reported findings.
17 Second, we also estimate Eqs. (1) and (2) by introducing ownership variables one by one, along with the control variables. Overall results appear to be roughly similar. Third, in order to address potential reverse causality issue e.g., the effect of profitability on risk-taking, we estimate Eq. (2) by replacing the profitability with z-score or npl2tl as dependent variables, whilst using ROA as endogenous variable. We also use the (first) lag values of ROA and the independent variables as instruments. The specification results (not reported) show either a poor explanatory power of the model (negative R 2 values) or insignificant result of ROA. This evidence seems to suggest that causation runs from risk-taking to performance, rather than vice-versa. We also estimate Eqs. (1) and (2) without bank lending as an additional control variables, and find that the results are similar to the reported findings.
Analysis
Overall, our study results suggest that government ownership has a positive effect on default risk, and a negative effect on bank profitability. Our evidence supports related literature (e.g., Micco et al., 2007; Chen and Liao, 2011 ) that finds dampening effect of government ownership.
As Das and Ghosh (2009) argue, an over-extension of credit and poor risk-management practices of government-controlled banks are likely to cause greater bank-risk and lower profitability among Indian banks. Moreover, our evidence partly supports Iannotta et al., (2007) and Berger et al., (2005) , in that government ownership is inversely related to credit risk, although this relationship does not hold in the estimation of the sub-samples.
18
Our evidence suggests that ownership concentration is not related to bank risk-taking and profitability, a finding that contradicts the predictions of agency theory. Contrary to the prediction of 'global advantage hypothesis', we find foreign shareholding having a positive effect on default risk, and a negative effect on profitability only among the listed commercial banks. This evidence is partly in support of Angkinnad and Wihlborg (2010), Leye and Micco (2007) and Lensink et al., (2008) , even though it contradicts with Chou and Lin (2011) Among the control variables, we find bank capitalisation having an inverse association with default risk, and thus support the observation of Manlagñit (2011) in that higher financial capital reduces portfolio losses, which in turn decrease the chances of insolvency risk. In addition, leverage has a negative relationship with a bank's return on assets. We also find asset growth and bank size having inverse effects on both default and credit risks, and positive effects on bank profitability. Das and Ghosh (2009) also find positive effect of growth on profitability. Our evidence supports the notion (see Iannotta et al., 2007 ) that large banks enjoy economies of scale in diversifying their asset portfolio and overall banking activities, leading to an improvement in bank profitability and a decline in overall bank risk. Interestingly, this evidence is in line with 'too big to fall hypothesis', which has been widely criticised by many policy makers in the developed economies after financial crisis. We also find liquidity having an inverse association 19 with bank profitability among the listed commercial banks. Finally, we find bank lending having an inverse effect on credit risk of a bank.
Conclusions
This paper investigated the effect of ownership on bank risk-taking and performance in emerging economies using India as a case study. We use generalised method of moments (GMM) estimation technique to analyse an unbalanced panel dataset covering 217 bank-year observations over a 4-year period (2008) (2009) (2010) (2011) . Overall, our study results suggest that government ownership of bank has a positive effect on default risk, and a negative effect on bank profitability. Interestingly, our evidence shows foreign ownership having a positive effect on default risk, and a negative effect on profitability only among the listed commercial banks. Hansen (1982) . To facilitate interpretation, Z-value is entered with negative a sign in the regression model. Hansen is a test of over-identifying restrictions. The test results indicate that we fail to reject the null hypotheses over-identifying restrictions. ***, ** and * indicate statistical significance at 1, 5 and 10% levels, respectively. The figures in parentheses are the heteroskedasticity-adjusted robust standard errors. All specifications also include a constant. 
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